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(54) COMPOSITION FOR FORMING ANTI REFLECTION FILM AND ANTIREFLECTION FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compsn. for forming an inorg. antireflection film capable of 
forming an antireflection film having a high antireflection effect and excellent in adhesiveness and 
adhesion to a resist film by an easy spin coating method and capable of forming a resist pattern 
excellent in resolution and precision. 

SOLUTION: The compsn. for forming an antireflection film contains a partial hydrolyzate of at least one 
compd. selected from the group comprising tungsten, molybdenum, niobium and tantalum compds. 
having an org. group represented by the formula-OR (where R is an alkyl, aryl, aralkyl or aryloxyalkyl) 
and a solvent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula (1): -OR(l) 

(However, R expresses an alkyl group, an aryl group, an aralkyl radical, or an aryloxy alkyl group.) The 
constituent for antireflection film formation characterized by containing the partial hydrolysate and solvent 
of at least one sort of compounds which are chosen from the group which has the organic radical shown, and 
which consists of a tungsten compound, a molybdenum compound, a niobium compound, and an tantalum 



[Claim 2] The constituent for antireflection film formation according to claim 1 to which said partial 
hydrolysate denaturalizes with a thermosetting compound. 

[Claim 3] The antireflection film which applied the constituent for antireflection film formation according to 
claim 1 to 2 on the substrate, heated, and was obtained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable constituent for antireflection film formation for 
micro processing by the lithography process using various kinds of radiations, especially micro processing 
in manufacture of an integrated circuit device, and the antireflection film using it in more detail about the 
constituent for antireflection film formation of a semi-conductor. 
[0002] 

[Description of the Prior Art] In manufacture of an integrated circuit device, in order to form the integrated 
circuit of a high degree of integration, micro processing is performed by the lithography process. This 
lithography process is the approach of obtaining a desired pattern, by applying a resist constituent on a 
substrate, exposing in a radiation through a mask pattern (mask for exposure which has a pattern) with a 
contraction projection aligner (stepper), and developing the formed pattern-like latent image with a suitable 
developer. However, in a substrate with high reflection factors, such as an aluminum and aluminum-silicon 
alloy used for this process, an aluminum-silicon-copper alloy, polish recon, and tungsten silicide, the 
irradiated radiation is reflected on a substrate front face. For this reason, halation and a standing wave arise 
at an exposure process, and there is a problem that a detailed resist pattern cannot reappear correctly. In 
order to solve this problem, the approach of forming the so-called lower layer antireflection film which 
absorbs the radiation reflected in the resist film bottom which should be formed on a substrate from the 
substrate is proposed. 

[0003] Conventionally, as this kind of antireflection film, inorganic film, such as the titanium film, titanium- 
dioxide film, CHITSU-ized titanium film, chromic oxide film, carbon film, or alpha-silicon film, is known. 
However, since it was necessary to use approaches, such as vacuum deposition, CVD, and sputtering, 
formation of such an inorganic system antireflection film had a fault, such as needing special equipments, 
such as a vacuum evaporation system, a CVD system, and a sputtering system, as an approach simpler on 
the other hand than these approaches — rotation spreading (spin coating) — how to form an organic system 
antireflection film or the inorganic system antireflection film containing coloring matter is also learned 
using law. However, since a resist component is also an organic system, the common organic system 
antireflection film has small selectivity with the resist in the case of a dry etching process. That is, it is very 
difficult to leave a resist and to etch only the antireflection film. 

[0004] moreover, since the addition of a color is generally restrained, the inorganic system antireflection 
film (for example, JP,6-138664,A) containing coloring matter can fully prevent neither halation nor a 
standing wave, and an adhesive property with a patterned layer-ed and the resist film and its adhesion are 
inadequate — etc. — there is a problem. Furthermore, in the conventional antireflection film, since the 
phenomenon called INTAMIKISHINGU in which the component of the component of this film, a positive, 
or the negative-resist film is mixed happens, there are also a poor omission and a problem which causes 
degradation of a resist pattern called skirt length. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention was made based on the above situations, and the 
purpose of this invention is to offer the constituent for inorganic system antireflection-film formation which 
can form the antireflection film which whose acid-resisting effectiveness is high and is excellent in an 
adhesive property with the resist film, and adhesion, and can form the resist pattern which is moreover 
excellent in resolution and precision by the simple rotation applying method. 
[0006] 

[The means for solving invention] This invention is formula (l):-OR. (1) 
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The constituent for antireflection film formation characterized by containing the partial hydrolysate and 
solvent which it says are also at least one sort of compounds (following and "specification compound) 
chosen from the group which has the organic radical shown by (however, R expresses an alkyl group, an 
aryl group, an aralkyl radical, or an aryloxy alkyl group), and which consists of a tungsten compound, a 
molybdenum compound, a niobium compound, and an tantalum compound is offered. Moreover, this 
invention offers the antireflection film which applied the constituent for antireflection film formation on the 
substrate, heated, and was obtained. 

[0007] Furthermore, this invention as the formation approach of a resist pattern of having used the above- 
mentioned constituent for antireflection-film formation (1) The process which the above-mentioned 
constituent and forms a lower layer antireflection film on a substrate, [ apply and ] (2) An approach 
including the process which a resist constituent and forms the resist film on this antireflection film, the 
process exposed through a mask pattern at a radiation on (3) resist film, and the process which develops the 
latent-image pattern by which (4) formation was carried out can be offered. [ apply and ] 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The partial hydrolysate 
used for the constituent for antireflection film formation of this invention may be a partial hydrolysate of at 
least one sort of specific compounds chosen from the group which has the organic radical shown by said 
formula (1), and which consists of a tungsten compound, a molybdenum compound, a niobium compound, 
and an tantalum compound, and this partial hydrolysate may denaturalize with other organic compounds, or 
it may be mixture with such a denaturation article. 

[0009] Said organometallic compound is more specifically formula (2):Qn-M(OR) m. (2) 
(However, Q is a hydrogen atom, a halogen atom, an alkyl group, or a hydroxyl group, M is a tungsten, 
molybdenum, niobium, or a tantalum, R is as above-mentioned, n is the integer of 0-5, and m is the integer 
of 1-6, and m+n is equal to the valence of M.) or formula (3):(0) q=M(OR) p (3) 

(— however, M and R are as above-mentioned, q is the integer of 1 or 2, and p is the integer of 1-4, and 2 
q+p is equal to the valence of M.) ~ it is shown. In a formula (2), the compound which is n= 0 is [ among 
these ] desirable. In addition, for the valence of a tungsten, the valence of 5 or 6, and molybdenum is [ 5 and 
the valence of a tantalum of the valence of 5 or 6, and niobium ] 6. 

[0010] the organic radical of said formula (1) — setting — as an alkyl group — the carbon numbers 1-10, such 

as a methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, t-butyl, a pentyl radical, an 

amyl group, and a hexyl group, — the thing of carbon numbers 1-4 is mentioned preferably. A phenyl group 

and a naphthyl group are mentioned as an aryl group. Benzyl, a phenylethyl radical, etc. are mentioned as an 

aralkyl radical. A phenoxy ethyl group is mentioned as an aryloxy alkyl group. 

[001 1] As an example of said specific compound, they are a tungsten methoxide, tungsten ethoxide, 

tungsten isopropoxide, tungsten butoxide, a tungsten phenoxide, tungsten phenyl ethoxide, tungsten 

phenoxy ethoxide, and a formula. : The compound, formula which are expressed with 0=W -(OCH3) 4 : 

[0012] 

[Formula 1] 
O 

II 

0=W-OCH a 

I 

OCH 3 



[0013] The compound come out of and expressed, a molybdenum methoxide, molybdenum ethoxide, 
Molybdenum isopropoxide, molybdenum butoxide, a molybdenum phenoxide, Molybdenum phenyl 
ethoxide, molybdenum phenoxy ethoxide, A niobium methoxide, niobium ethoxide, niobium isopropoxide, 
niobium butoxide, A niobium phenoxide, niobium phenyl ethoxide, niobium phenoxy ethoxide, A tantalum 
methoxide, tantalum ethoxide, tantalum isopropoxide, Tantalum butoxide, a tantalum phenoxide, tantalum 
phenyl ethoxide, The metal alkoxide obtained by the ester exchange reaction with tantalum phenoxy 
ethoxide and these compounds and alcohols, or phenols, a metal phenoxide, a metal aryl alkoxide, a metal 
aryloxy alkoxide, etc. can be mentioned. These are independent, or they can be used, combining them two or 
more sorts. 

[0014] The partial hydrolysate of this invention can carry out partial hydrolysis of the specific compound to 
the bottom of existence of an organic solvent, can make a metal hydroxide able to generate, and can be 
manufactured by the usual approach of carrying out condensation of this. In this way, generally the partial 
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hydrolysate obtained contains the polycondensation object which repeats M-O-M (M is metal as mentioned 
above.) association, and it has as a unit. In manufacture of the above-mentioned partial hydrolysate, the 
addition of partial hydrolysis and the water at the time of carrying out condensation has desirable 0.2-0.5 
mols per one mol of -OR radicals in a specific compound in a specific compound. In this way, the weight 
average molecular weight of the polystyrene conversion measured with the gel permeation chromatography 
(GPC) of the partial hydrolysate obtained and a polycondensation object is usually 400-100,000. As a 
denaturation article of the partial hydrolysate of a specific compound, other well-known organic compounds 
and the thing which denaturalized with the thermosetting organic compound preferably are mentioned, for 
example. 

[0015] In a specific compound, partial hydrolysis and in case it condenses, the denaturation article of the 
above-mentioned partial hydrolysate, for example, a thermosetting compound denaturation partial 
hydrolysate, is usually manufactured by adding the thermosetting compound of optimum dose. As a 
thermosetting compound, it is following type (I): [0016]. 
[Formula 2] 

-N-CH 2 OX (I) 



(- X expresses an alkyl group or a hydrogen atom among a formula.) - the compound [it is hereafter called 
a compound (I)] which has the organic radical shown is desirable. 

[00 1 7] As an alkyl group, the thing of carbon numbers 1 -6 is desirable among X among the above- 
mentioned formula. As a desirable example of a compound (I), what is shown by following type (I-l) - (1-4) 
is mentioned. In addition, these compounds (I) may be oligomer. 
[0018] 
[Formula 3] 

X'O^C CH 2 0X 1 



* 2 -"-r (I-l) 



X 2 — N— CH2OX 1 



Xl ° H 2C CH2OX 1 

x 2 — — [T - N ^ J — n— x 2 



(1-2) 



X 1 0H 2 C CHzOX 1 
N — CH — hL 

o=< I > =0 (I - 3) 

X N — CH— N 
X'OHjC CHgOX 1 
0 

1 11 1 1 

X 0H 2 C — NCN — CH 2 0X — CH 2 0X (I _ 4) 

X 2 X 2 

(XI expresses an alkyl group or a hydrogen atom among the above-mentioned formula, and X2 expresses 
the organic radical or hydrogen atom shown by -CH20X1.) 

[0019] The compound shown by the above-mentioned formula (I-l) is a melamine which has N-permutation 
alkoxy methyl group or a methylol radical, for example, N, N, N, N, N, and N-(hexamethoxy methyl) 
melamine etc. is mentioned. As a commercial item of the melamine which has N-permutation alkoxy methyl 
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group or a methylol radical for example, Cymel 300 — said -- 301 — said — 303 — said — 350 — said — 736 — 
said - 738 - said ~ 370 -- said - 771 - said 325 -- said 327 - said - 703 - said - 701 - said -- 266 - 
said - 267 - said - 285 - said - 232 - said - 235 - said - 238 -- said - 1 141 said - 272 -- said - 254 - 
- said - 235 - said - 202 - said - 1 156 - said - 1 158 (above, product made from Mitsui SAITEKKU) etc. 
is mentioned. The compound shown by the above-mentioned formula (1-2) is benzoguanamine which has N- 
permutation alkoxy methyl group or a methylol radical, for example, N and N'-(dibutoxy methyl) 
benzoguanamine etc. is mentioned. 

[0020] as the commercial item of the benzoguanamine which has N-permutation alkoxy methyl group or a 
methylol radical - Cymel 1 123 - said - 1 123-10 - said -- 1 125-80 -- said - 1 128 (above, product made 
from Mitsui SAITEKKU) etc. is mentioned. The compound shown by the above-mentioned formula (1-3) is 
glycoluryl which has N-permutation alkoxy methyl group or a methylol radical, for example, N, N, N, and 
N-(tetramethoxy methyl) glycoluryl etc. is mentioned, as the commercial item of the glycoluryl which has 
N-permutation alkoxy methyl group or a methylol radical — Cymel 1 170 — said — 1171 — said — 1 174 — 
said — 1172 (above, product made from Mitsui SAITEKKU) etc. is mentioned. The compound shown by the 
above-mentioned formula (1-4) is a urea which has N-permutation alkoxy methyl group or a methylol 
radical, for example, N, N, N, and N-(tetramethoxy methyl) urea etc. is mentioned. As a commercial item of 
the urea which has N-permutation alkoxy methyl group or a methylol radical, UFR65, UFR300 (above, 
product made from Mitsui SAITEKKU), etc. are mentioned, for example. 

[0021] The compound which introduced the organic radical shown in thermosetting resin, such as 
melamine-formaldehyde resin, benzoguanamine-formaldehyde resins, glycoluryl-formaldehyde resins, 
formaldehyde resin, thiourea-formaldehyde resins, and guanamine-HORUMUARUDEHI resin, by the 
above-mentioned formula (I) as other thermosetting compounds is mentioned. The above thermosetting 
compound is independent, or it can be used, combining it two or more sorts. The addition of the 
thermosetting compound at the time of denaturalizing the partial hydrolysate of said specific compound has 
the desirable 50 - 300 weight section to the specific compound 1 00 weight section. In the constituent of this 
invention, it is used by the partial hydrolysate of a specific compound with a thermosetting compound with 
un-denaturalizing etc. according to the property of a request of an antireflection film, denaturalizing. 
[0022] As a solvent which constitutes the constituent for antireflection film formation of this invention The 
solvent which may dissolve an antireflect ion-film ingredient, for example, ethylene glycol monomethyl 
ether, Ethylene glycol monoethyl ether, the ethylene glycol monopropyl ether, Ethylene glycol monoalkyl 
ether, such as ethylene glycol monobutyl ether; Ethylene glycol monomethyl ether acetate, Ethylene glycol 
monoethyl ether acetate, ethylene glycol monopropyl ether acetate, Ethylene glycol monoalkyl ether acetate, 
such as ethylene-glycol-monobutyl-ether acetate; Diethylene-glycol wood ether, Diethylene-glycol 
diethylether, diethylene-glycol dipropyl ether, Diethylene-glycol dialkyl ether, such as diethylene-glycol 
dibutyl ether; Propylene glycol monomethyl ether, The propylene glycol monoethyl ether, the propylene 
glycol monopropyl ether, Propylene glycol monoalkyl ether, such as the propylene glycol monobutyl ether; 
Propylene glycol wood ether, Propylene glycol diethylether, propylene glycol dipropyl ether, Propylene 
glycol dialkyl ether, such as propylene glycol dibutyl ether; Propylene-glycol-monomethyl-ether acetate, 
Propylene glycol MONOETERU ether acetate, propylene glycol monopropylether acetate, Propylene glycol 
monoalkyl ether acetate, such as propylene glycol monobutyl ether acetate; Methyl lactate, Ethyl lactate, 
lactic-acid n-propyl, lactic-acid isopropyl, n-butyl lactate, Lactate, such as lactic-acid n-isobutyl; Methyl 
formate, an ethyl formate, Formic-acid n-propyl, formic-acid isopropyl, formic-acid n-butyl, formic -acid 
isobutyl, Formic-acid n-amyl, isoamyl formate, methyl acetate, ethyl acetate, n-amyl acetate, Isoamyl 
acetate, n hexyl acetate, methyl propionate, ethyl propionate, Propionic-acid n-propyl, propionic-acid 
isopropyl, propionic-acid n-butyl, Propionic-acid isobutyl, methyl butyrate, ethyl butylate, butanoic acid n- 
propyl, Aliphatic series carboxylate, such as isopropyl butyrate, butanoic acid n-butyl, and butanoic acid 
isobutyl; Hydroxyacetic acid ethyl, 2-hydroxy-2-methyl ethyl propionate, 3-methoxy-2-methyl methyl 
propionate, 2-hydroxy-3 -methyl methyl butyrate, methoxy ethyl acetate, ethoxy ethyl acetate, 3-methoxy 
methyl propionate, 3-ethoxy ethyl propionate, 3-methoxy ethyl propionate, 3-methoxy butyl acetate, 3- 
methoxy propyl acetate, 3 -methy 1-3 -methoxy butyl acetate, 3-methyl-3-methoxy butyl propionate, 3-methyl- 
3-methoxybutyl butyrate, Other ester, such as methyl acetoacetate, methyl pyruvate, and pyruvic-acid ethyl; 
Toluene, Aromatic hydrocarbon, such as a xylene; A methyl ethyl ketone, methyl propyl ketone, Methyl 
butyl ketone, 2-heptanone, 3-heptanone, 4-heptanone, Ketones, such as a cyclohexanone; they are used, 
choosing suitably lactone [, such as amides; gamma-butyrolactone, ], such as N-methyl formamide, N, and 
N-dimethylformamide, N-methyl acetamide, N,N-dimethylacetamide, and N-methyl pyrrolidone. Ethylene 
glycol monoethyl ether acetate, ethyl lactate, 3-methoxy methyl propionate, 3-ethoxy ethyl propionate, 2- 
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heptanone, propylene-glycol-monomethyl-ether acetate, etc. are mentioned as a desirable solvent among 
these. These solvents are independent, or they are used for them for two or more kinds, mixing. The 
loadings of a solvent are the rate that solid content concentration becomes 1 - 20 % of the weight still more 
preferably 0.05 to 60% of the weight preferably about 0.01 to 70% of the weight. 
[0023] Unless the effectiveness of a request of this invention is spoiled, various additives, such as a 
preservation stabilizer, a surfactant, a radiation absorbent, a defoaming agent, and an adhesion assistant, can 
be blended with the constituent for antireflection film formation of this invention. As a preservation 
stabilizer, beta-diketones like an acetylacetone or an ethyl acetoacetate and/or beta-keto ester are mentioned, 
for example. 

[0024] A surfactant has the operation which improves spreading nature, striae SHON, wettability, 
development nature, etc. As such a surface active agent, the Nonion system surface active agents, such as 
the polyoxyethylene lauryl ether, polyoxy ethylene stearylether, the polyoxyethylene oleyl ether, 
polyoxyethylene octyl phenyl ether, the polyoxyethylene nonylphenyl ether, a polyethylene-glycol JIRAU 
rate, and polyethylene-glycol distearate, are mentioned, for example. As a commercial item, it is KP341 
(above) which is organosiloxane polymer, for example. They are the Shin-Etsu Chemical Co., Ltd. make 
and an acrylic -acid (meta) system (**) polymer, poly flow No.75 — said ~ No.95 (above, product made 
from Kyoeisha Fats-and-oils Chemical industry) EFUTOPPU EF101, said EF204, said EF303, said 
EF352 (above) TOKEMU products company make and the megger fuck F171 ~ said ~ F172 — said — F173 
(above) The Dainippon Ink & Chemicals, Inc. make, Fluorad FC430, said FC431, said FC135, said FC93 
(above) The Sumitomo 3M make, the Asahi guard AG710, Sir chlorofluocarbon S3 82, this SCI 01, this 
SC102, this SC103, this SC104, this SC105, this SC106 (above, Asahi Glass Co., Ltd. make), etc. are 
mentioned. The loadings of these surfactants are usually below 10 weight sections preferably below 15 
weight sections per solid content 100 weight section of a constituent. 

[0025] A radiation absorbent (radiation absorptivity compound) has the operation which improves the acid- 
resisting effectiveness further, as such an absorption-of-radiation agent — color; BIKUSHIN derivatives, 
such as an oil color, a disperse dye, a basic dye, a methine system color, a pyrazole system color, an 
imidazole system color, and a hydroxy azo system color, NORUB1KUSHIN, a stilbene, 4, and 4' — aromatic 
compounds, such as ultraviolet ray absorbent; anthracene derivatives, such as fluorescent brightener; 
hydroxy azo system colors, such as - diaminostilbene derivative, a coumarin derivative, and a pyrazoline 
derivative, tinuvin 234 (Ciba-Geigy make), and tinuvin 1 130 (Ciba-Geigy make), and an anthraquinone 
derivative, etc. be mentioned. The loadings of these radiation absorbents are usually below 50 weight 
sections preferably below the 100 weight sections per solid content 100 weight section of a constituent. 
[0026] In order to form the antireflection film and a resist pattern using the constituent for antireflection- 
film formation of operation this invention (1) The process which the constituent for antireflection- film 
formation, and forms the antireflection film on a substrate, [ apply and ] (2) What is necessary is just to 
perform the process which a resist solution and forms the resist film on this antireflection film, the process 
exposed through a mask pattern at a radiation on (3) resist film, and the process which develops the latent- 
image pattern by which (4) formation was carried out. [ apply and ] Hereafter, each process is explained in 
more detail. 

[0027] First, at the 1st process, on a substrate, the constituent of this invention is applied by approaches, 
such as rotation spreading, flow casting spreading, and roll coating, so that it may become predetermined 
thickness, for example, 100-5000A. Subsequently, and a solvent is volatilized. [ on a hot plate ] The baking 
temperature in this case is about 90-250 degrees C. Usually, the time amount which this BEKU takes is 120 
seconds from 60 seconds preferably for 10 seconds to 360 seconds. As a substrate, a silicon wafer, the wafer 
covered with aluminum are usually used. 

[0028] In this way, after forming the antireflection film on a substrate, at the 2nd process, on this 
antireflection film, a resist solution is applied so that it may become predetermined thickness, prebake is 
carried out on a hot plate, the solvent in a paint film is volatilized, and the resist film is formed. Although 
the temperature of the prebake in this case is suitably adjusted according to the class of resist used etc., it is 
usually 50-200 degrees C preferably about 30-450 degrees C. The time amount of this prebake is usually 60 
seconds - 120 seconds preferably for 30 seconds to 60 minutes. As the method of application of a resist 
solution, rotation spreading, flow casting spreading, roll coating, etc. are employable. 
[0029] In a suitable solvent, solid content concentration filters a well-known resist with the filter of about 
0.2 micrometers of apertures, after dissolving so that it may become 5 - 50 % of the weight, and the above- 
mentioned resist solution is prepared. As a resist solution, a commercial resist solution can use it as it is. 
Moreover, as a resist, the chemistry magnification mold resist of the positive resist which consists of alkali 
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fusibility resin and a quinone diazide system sensitization agent, for example, the negative resist which 
consists of alkali fusibility resin and a radiation-sensitive cross linking agent, the positive type containing a 
radiation-sensitive acid generator, or a negative mold etc. can be illustrated. 

[0030] Then, at the 3rd process, a radiation is exposed through the mask for exposure on the resist film 
formed as mentioned above. In this case, according to the class of resist, suitable radiations, such as a visible 
ray, ultraviolet rays, far ultraviolet rays, an X-ray, an electron ray, a gamma ray, a molecular beam, and an 
ion beam, can be used. Among these radiations, to the constituent of this invention, ultraviolet rays and far 
ultraviolet rays are desirable, and g line (wavelength of 436nm), i line (wavelength of 365nm), a KrF 
excimer laser (wavelength of 248nm), and an ArF excimer laser (wavelength of 193nm) are especially 
desirable to it. 

[0031] Subsequently, at the 4th process, the latent-image pattern formed of exposure is developed. It washes 
after that and a desired resist pattern is formed by drying. In order to raise in process [ this ], resolution, a 
pattern configuration, development nature, etc., baking before development (henceforth "BEKU after 
exposure") may be performed after exposure. On a hot plate, the conditions of BEKU after exposure are 
usually 80-160 degrees C in temperature, and are heated for [ 60 seconds - ] 360 seconds. 
[0032] As a developer used here, for example A sodium hydroxide, a potassium hydroxide, A sodium 
carbonate, a specific silicate, specific metasilicate, ammonia, Ethylamine, n propylamine, diethylamine, G n 
propylamine, Triethylamine, methyl diethylamine, dimethylethanolamine, Triethanolamine, 
tetramethylammonium hydroxide, tetraethylammonium hydroxide, The alkaline water solution which 
dissolved a pyrrole, a piperidine, a choline, 1, 8-diazabicyclo (5, 4, 0)-7-undecene, 1, a 5-diazabicyclo-(4, 3, 
0)-5-nonane, etc. can be mentioned. Such alkali concentration of an alkali developer is usually 1 - 5 % of the 
weight preferably one to 10% of the weight, development temperature is 10-35 degrees C, and developing 
time is about 30 - 300 seconds. As the development approach, dip coating, a paddle method, a spray method, 
etc. are mentioned. Moreover, optimum dose addition of alcohols, such as a water-soluble organic solvent, 
for example, a methanol, and ethanol, and the surfactant can also be carried out at these developers. 
[0033] At the last, dry etching removes the antire flection film by using a resist pattern as a mask, and the 
resist pattern for substrate processing is obtained at it. The reactive-ion-etching approach is mentioned as the 
dry etching approach. In this case, oxygen, a halogen, halogenated hydrocarbon, etc. can be used as the ion 
source of reactant ion. At this time, it is also possible to operate it continuously from alternative removal of 
an antireflection film to pattern processing of a substrate. 
[0034] 

[Example] Although an example is given and this invention is explained still more concretely hereafter, this 
invention is not restrained at all by these examples. In addition, all the sections are the weight sections 
among an example. 

After adding the tungsten ethoxide 908 section and the ethyl lactate 6000 section to example 1 flask, the 
mixed solution of the water 108 section and the ethyl lactate 2400 section was dropped, and it heated and 
stirred at 60 degrees C. It filtered with the membrane filter of 0.2 micrometers of apertures 6 hours after, and 
the constituent for antireflection film formation (1) was obtained. 

It sets as the ethyl lactate 13500 section and an absorption-of-radiation agent at the 9-anthracene carboxylic- 
acid 225 section and the Cymel 254[aforementioned type (1-1) in the constituent (1) 4500 section 
manufactured in the example 2 example 1 . XI as well as the compound whose XI is a methyl group and 
whose X2 is a hydrogen atom Butyl, Mixture with the compound whose X2 is a hydrogen atom (average 
degree of polymerization: 2.7); after stirring until it added the]900 made from Mitsui SAITEKKU section 
and became homogeneity, it filtered with the membrane filter of 0.2 micrometers of apertures, and the 
constituent for antireflection film formation (2) was obtained. 

After adding the niobium ethoxide 318 section and the ethyl lactate 4600 section to example 3 flask, the 
water 45 section was dropped, and it heated and stirred at 60 degrees C. 2 hours after and aperture 0.2 It 
filtered with the membrane filter of mum and the constituent for antireflection film formation (3) was 
obtained. On the BEASHIRIKONUEHA substrate, after carrying out the spin coat of this constituent, with 
oven for 60 minutes, and the antireflection film of 0.05 micrometers of thickness was formed. [ 350 degrees 
C ] The absorbance k in the light with a wavelength of 248nm of the obtained antireflection film was 0.83, 
and the refractive index n was 2.47. After adding the tantalum ethoxide 406 section and the ethyl lactate 
4000 section to example 4 flask, the water 45 section was dropped and heating stirring was carried out at 60 
degrees C. 2 hours after and aperture 0.2 It filtered with the membrane filter of mum and the constituent for 
antireflection film formation (4) was obtained. On the BEASHIRIKONUEHA substrate, after carrying out 
the spin coat of this constituent, with oven for 60 minutes, and the antireflection film of 0.05 micrometers of 
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thickness was formed. [ 350 degrees C ] The absorbance k in the light of wavelength 248 of the obtained 
antireflection film was 0.41, and the refractive index n was 2.74. 

[0035] After carrying out the spin coat of the constituent for antireflection-film formation (1) on an example 
of evaluation 1 B E ASHIRIKONUEH A substrate, for 60 minutes, and it is thickness 0.05. The antireflection 
film of mum was fonned. [ among oven ] [ 450 degrees C ] The absorbance k in the light with a wavelength 
of 248nm of the obtained antireflection film was 0.75, and the refractive index n was 2.26. Then, it is a 
positive resist for KrF on this antireflection film 0.7 After carrying out the spin coat to mum thickness and 
forming the resist film, the exposure time and exposure which form 0.25-micrometer Rhine and a tooth 
space in this by 1 to 1 were performed. Subsequently, the resist pattern was formed by developing negatives 
using a tetramethylammonium hydroxide water solution 2.38% of the weight. The obtained resist pattern 
had the small depth (henceforth the "notching depth") of "scoop out" by reflection, and the pattern 
configuration had little skirt length and were very few superior things of the effect of a standing wave. 
[0036] After carrying out the spin coat of the constituent for antireflection-film formation (2) manufactured 
in the example of evaluation 2 example 2 on a BEASHIRIKONUEHA substrate, and it is thickness 0.05. 
The antireflection film of mum was formed. [ on a hot plate ] [ 200 degrees C ] [ for 90 seconds ] It is 0.66, 
a refractive index n is 1.80, and the absorbance k in the light with a wavelength of 248nm of the obtained 
antireflection film showed the good optical property. Next, the resist pattern was formed like the example 1 
of evaluation. The obtained resist pattern had the small notching depth, the pattern configuration had little 
skirt length, and it was the superior thing as which the effect of a standing wave is not regarded. 
[0037] 

[Effect of the Invention] The constituent for antireflection-film formation of this invention can form the 
lower layer antireflection film which whose acid-resisting effectiveness is high, and is excellent in an 
adhesive property with the resist film, and adhesion by the simple rotation applying method, and does not 
have INTAMIKISHINGU with a resist component. Moreover, for this reason, it can have two incomes with 
a positive type or negative resist, and the resist pattern excellent in resolution, precision, etc. can be formed. 
Therefore, the constituent for antireflection film formation of this invention is size the place which 
contributes to manufacture of the integrated circuit of a high degree of integration especially. 



[Translation done.] 
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Sid tc^flf Ltzlk. MiUiimo . 2umU&<r>y 4 

i&m<?>i'i;xbmmw*co££®mx'%z. tti. vv 

[0030] *«f£. »3IfiTtt. a±.<r>£ 3 l,Z LX 

BAZMzu&x bmizmftmvxrzitvximm 
mfttz. <r<o*£\ vitxyvmrnzmix, *swt 

ixmrnwrnw* t< . n tz s m (&H4 3 6 n 

m) . itS (M365nm) , KrFX3f^VP~ T 
- (tfi248nm) *$ itfA r FXdf S^U- 9 s - 

(j*J*19 3nm) j&9ff*U\ 

[ 0 0 3 1 ] &V^\ m4XgT«±. ®ftlz£ 0«?J£$ 

iia80~l 6 O'COiaST. 60 
8^3 6 0*»»S. 
[0 0 3 2] ££T«gffl§*tSgi«ifcfc LT«. 

*iwk^hy»>A. *Kfb&u»>A, ikiw-mj^a. 



-n-7QWS>. M)xf-;UTS>\ ^f-;W>?x 

*7urs>\ y*f-^x?y-/pr$>\ h'jx^y- 
»js;y. ayy, (5.4.0) 

-7-^>-T-fc>\ 1 .5-yr-Tb'^^o- (4.3. 

o) -5-y^>-^?r}S#Pt^r^'jfiW<^^f 
£ -it *>t£T)v*i vwskm.<r>T)v*i v 

mm±. ii«i~iofi»%. »*L<tii~5s»% 
x-feOs gj&i&gjii 0-3 5x:x-h*). mwmit3 

0-3 0 0MgtJ)S. ««*^f:LT«. 

m&mizit. 7m&Gmwm. muix^y-tv. x^ 

-t&Ztl>X'Z&. 

[0033] mtlz. uisx bnf—y*-?*? 1 1 
X. l£^x«yf-y^J:t9RStl»iIJKc0l^*W. * 

[0034] 

i«bw-§^ n *^Bjti. ztit>cr>mmMizmt>M$)2ti 
&i><7)x*iz%:\,\ mmm*. mt^xmrn^Th 

Kx^6 0 0 O^taititk. *1 0 8^fcS.B?xf- 

>u2 4oo$iib(?>Mi!c®mzmrL. 6ox:xnm. m 

-x-zml. &m®i±®Mf&mm&Wi ( i ) zmrc. 
mmm2 

mmm 1 x-wmLtrnms (1)450 omzmmt^ 
;n3 5oog?. mnmm.mtL-x9-ryb^^y 

#)VXy&225^ &ZW-A*)V25 4 im&t 
( 1 - 1 ) fctjvvt . xi*Mf-;p«. x^^tKSM^T- 

h^it^mbmt<x^y^m. xw^mffi^x-b 
&{t&mtcr>m&vn (w-im-sig. .2. d 

m)m googps-jDir^-tc^sirw 

Lte®. Hffi).2um(r)s<yzr7yy 4 Jlsf—x-zmt 

x. Kmm±mm^.mmm.m < 2 > 

y^xaiz. -^/xWyH3 lSgBtJit^LUx^ 
;W4 6 0 0%&tot*z1£. *4 5gi55r}rrU. 6 OXTC 
Sufft. JSJfL^:. 2i»IBItt, ILS0.2 umvxyyjy 
y 4 )V9-X-*M\,X , RStRS±JUgfigfflffljS!t5j ( 3 ) 



(7) gp)2 000-10293 (P2000-10 2y, 



0.83. JBJf^n{±2.^T*o/i. 

mm* 

yyxaiz^ ^y^;PxN^f>-H4 0 6gpt>J;UffLBSx 
f-/P4 0 0 0&£tottz&. *4 5&£irFU 6 0X; 
"CftflRIWPW;. 2B$iaf&. M>.2 Atmco^yy^^ 

7 * frf-T*>m tx , £atiffi±m&f&mmj&.m < 4 > 

xtrya- h Lfc?&. 3j--^>T3 5 ox?C6 0^<- 

KMR&ihMcT). R*2 4 8»*K*H**«MG*k<i0.4 
Is flff*nl*2.74'Cfco*:. 
[0035]HffiMl 

% ( 1 ) ^tya-MtS, 4 5 Or 

•C6O4h*-?LTJRJW>.05 jumagQNI&ikllR&JBlft 
Lit. &6*lfcRltl».lfcjR<0. t«24 8nm(03tl:fc 
ftS©5feSk»i0.75. ®»^ntt2.26Tft-3/i. *<7) 
flL KRSfl»jt«UiCKrFffliK5^U^Xh*0.7 n 

fc, o.25/im<o9-f yryKx^-x& i*j ltfiSt 

S-fcoSrEftB^ SXftft-ofe. O^T, 2.3 8S 



(72)»9§# ft $ft 

<72>#»# J± HS 

W^«B4'*Klgfl!lZlTBll#24-^ y'x-f 



ii. f#^n)tl/yxh;^-y|i, SStfcJ;S 

[0036] man 2 

ms&m2X'WkLti^.Mw^mm^mmmi < 2 ) 

h±T"2 0 0TJT9 OgX-y* LTJBIW0.05 
ifcK2 4 8 nmtOfttCfcft&lSbfcJgktiO. 6 6. ®Sf^ 

nti i . 8 ox$> <o . Bktt%y&m&z*kLtz. mz§? 
mmitmmizLx. wxyn?-y*nft\,tz. n 
t>titz uitxh' -ya. svi-yymz < . 

[0037] 

tt&tzttx-bz. 



(72)^BJ# «□ ffljg 

m*:fB4»*BJgtfi^TeilS24-§- yx^ 

F?— -M##) 2H025 AA02 AA03 M14 AB16 CC03 
CC20 DA34 
5F046 PA05 PA07 PA09 



